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Carotid string sign
Vikram S. Kashyap, MD, and Daniel G. Clair, MD, Cleveland, OhioA 59-year-old woman had undergone right carotid endarterectomy in 2001 and
2002. She underwent carotid arteriography (A) that showed a recurrent carotid
restenosis and was referred to us as a potential candidate for carotid stenting. Her
comorbidities included valvular heart disease, renal insufficiency (serum creatinine
level of 1.5 mg/dL), diabetes mellitus, and a history of heparin-induced thrombocy-
topenia/thrombosis. The patient was asymptomatic and had a normal neurologic
exam.
At the time of the procedure, arch aortography documented a Bovine arch, potentially
placing both cerebral hemispheres at risk from aortic arch emboli, and selective right
common carotid injection revealed a carotid string sign (B, Cover). Imaging of the carotid
bifurcation under highmagnification and at a high film rate showed prograde flow through
a preocclusive lesion, with what appeared to be a diminutive internal carotid artery (ICA).
The lesion was successfully crossed and carotid stenting was performed with a distal
protection device and a self-expanding stent. The caliber of the ICA was normal after
stenting of the carotid bifurcation (C). During the procedure, anticoagulation was
maintained with bivalvirudin (Angiomax), given her heparin allergy. The patient has
remained neurologically intact, with a patent stented carotid artery, in 6 months of
follow-up.
COMMENT
The carotid string sign has also been called atheromatous pseudoocclusion and the
slim sign. The string sign is identified as a diminished antegrade flow into the ICA that
angiographically looks like a thin string. Lippman and colleagues1 first described this
condition in 1970 and thought the hypoplastic appearance of the ICA on contrast
arteriography distal to the stenosis was secondary to diminished contrast flow.
Preocclusive atherosclerosis is the most common reason for the string sign, but in this
case, myointimal hyperplasia may have played a role in the progression of the stenosis over
5 months (A, B).
The finding of a carotid string sign does not preclude carotid revascularization. A
common intraoperative finding is a normal caliber ICA beyond a bifurcation stenosis,
allowing successful reconstruction.2 During carotid stenting for a string sign, full expan-
sion of a distal protection device in the ICA beyond the lesion can verify ICA lumen
integrity and aid in stent sizing.
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